Abstract: Magnetic composite materials play an important role in broad applications, such as transformers and electrical motors. In this research, it has been predicted the effective permeability of new magnetic composite materials based on Maxwell-Garnett models to specify effects of embedded inclusions. Therefore, it has been investigated on applied formulating new magnetic composite industrial materials by adding various types and percentages of particles (Fe, Silicon steels, Metglas, Co-Fe, Ni-Fe, MgZn_Ferrite, NiZn_Ferrite). All results have been investigated on the significant effect of inclusions distribution, inclusion types and their concentration on the effective permeability of magnetic composite materials; thus it has been controlled and enhanced the characteristics of magnetic industrial materials by using the particles structure of a random distribution of magnetic easy axes of the grains.
Introduction
Magnetic Composite challenges traditional materials such as soft magnetic ferrites and electrical steels in applications with alternating magnetic fields. New developments in magnetic materials and new production techniques make magnetic composite material interesting for application in electrical machines. In recent years, many researchers have tried to improve the magnetic properties performance of SMCs, by selecting a suitable material and applying a suitable coating method [1] [2] [3] [4] or preparing composites based on the amorphous or nanocrystalline powders [5] [6] [7] [8] .With respect to the main goal of material science is developing new materials magnetic composite industrial materials. Magnetic composite materials such as concrete mixed with iron particles, synthetic resins including ferrite particles and so on, have been used for electromagnetic shielding in recent years. These composite materials will work also as shields against magneto-static fields. Simplification of the structure by homogenization makes it possible to analyze efficiently [9] [10] [11] [12] [13] [14] . A lot of homogenizing rules have been introduced in order to estimate the effective material parameters of the composite materials and mixtures so far. The most well-known rules might be the Maxwell-Garnett formula and the Bruggeman formula [15] [16] [17] [18] [19] .Predicting the effective magnetic properties of composite materials is of the utmost importance in both academic and industrial research. MaxwellGarnett's formula, Bruggeman's formula are well established techniques for the evaluation of effective permeability of disordered hetero-structures. Also, it can be proposed permeability effects of magnetic particles on nonmagnetic matrix [20, 21] .With the development of modern industry, more and more new large electric machines are widely equipped to meet the need of the development. Soft-magnetic composites with metallic inclusions are common in established industrial applications. Spherical agglomerates with well-connected conductive particles effectively behave as large virtual particle with an additional increase of effective permeability due to the flux concentration in the agglomerate [22] . The new developed materials become particularly important because its physical properties change dramatically with the size and with the local structure of the grains. And so, to be considered for engineering applications, these materials should be of low cost and should be easy to prepare, allowing them to be highly competitive with the already-existing ones used in such engineering applications. With respect to soft magnetic materials that play an important role in broad applications, such as transformers and electrical motors. There is an interest in soft magnetic composites materials because of the demand for miniaturization of cores for power electronic applications, transformers, stators and rotors of electro-motors. These materials are used in electromagnetic applications, can be described as ferromagnetic powder particles surrounded by an electrical insulating film [23] [24] [25] .So that, in this research, it has been suggested new magnetic composite industrial materials that have been enhanced their magnetic characterization response with respect to types and concentrations of selected particles. Therefore, many different micro-particles are studied to reach the best fillers significantly increase magnetic permeability.
Analytical Model
In our research, it will be focus on applied the calculation techniques for estimating the effective permeability of magnetic composite industrial materials which consists of micron/submicron-sized particles that embedded in different matrices; considering random structure of magnetic particles in the base matrices. So that, based on the previous analytical models [11, 15] have been used to formulate theoretical models for predicting the effective permeability of magnetic composite materials. With respect to Maxwell-Garnett formula that plays an important role in 2D composite materials [11] , the effective permeability for random distribution of particle size as 2-D spherical shapes significantly as follows:
Where, µ i is permeability of inclusions in the composites, µ m is permeability of main matrix of the composites, φ is the volume fraction of inclusions inside the main matrix.
And so, with respect to Bruggeman formula [11] that is another famous homogenizing rule for predicting the effective permeability for symmetrically distribution of particle size as 2-D circular cylinders shapes significantly as follows:
With respect to the inclusions of the actual composites are not always similar to spheres or cylinders, the above formulas not be satisfied. Thus, more accurate approach estimation [15] , the structure of magnetic composite material is assumed to be periodic, and the unit cell, which is the minimum volume is regarded as a homogeneous magnetic substances as shown in Fig.  (1) . The effective permeability of magnetic composite materials is defined on the basis of magnetic energy balance in the unit cell, and it is assumed, in this approach, that the original cell and the homogenized cell include equivalent magnetic energy when both unit cells are immersed in equivalent magnetic field. Thus, this method has possibility to apply to any structure. The effective permeability of magnetic composite materials is given as follows:
Where, S homo is the square of the original cell, B homo is the magnetic flux density, H orig is the magnetic field. Whatever, the elements of effective permeability of magnetic composite structure materials as follows:
Magnetic materials, particularly fillers sized show a significant change in physical, electrical, and magnetic properties in contrast to their bulk counterparts due to their high surface to volume ratio of the grains. Thus, influences of types, and concentration of inclusions gran size will be shown on the performance of effective magnetic permeability of the composite. The effective permeability µ eff of the suggested magnetic composite industrial materials can be predicted by using the above approaches based on inclusions permeability, weight percentages of inclusions inside the matrix and main matrix permeability of magnetic composite materials. Therefore, it can be estimated the effective permeability of magnetic composite that has been characterized by adding various percentages of magnetic fillers random distributions in matrix material as [15] .
Selected Particles and Magnetic Industrial Materials
Magnetic composites can be described as ferromagnetic powder particles surrounded by an electrical insulating film. The choice of magnetic composite material is complex and depends on many factors like frequency, size of the component, physical strength and the magnetic properties. This research illustrates the effects of particles size like Iron high purity particles (single crystals in preferred directions), Silicon steels, Metglas, Co-Fe, Ni-Fe, MgZn_Ferrite, and NiZn_Ferrite for fabricating composite and nanocomposite industrial materials.Table1depicts the main electrical description properties of usage particles for enhancing magnetic properties of composite industrial materials. 
Results and Discussions
Most magnetic composite materials change their magnetic properties in response to the new particles, however; overall magnetic behavior of the composite materials can vary widely, depending on the structure of the material, particularly on its electron configuration. The following results explain the characterization response of the suggested magnetic composite materials with respect to various types and concentrations of selected particles. fractions of particles Figure 2a shows the effective permeability of Silicon steels magnetic composites noting that Iron and Metglas particles are the best inclusions for enhancing the effective permeability of magnetic composite, then; Alloys particles have the second order for enhancing the effective permeability of magnetic composite industrial materials. Figure 2b shows the effective permeability of Silicon steels magnetic composites that has been decreased by adding various percentages of MgZn, and NiZnFerrite particles randomly distributions in silicon steels matrix material. Figure 3a illustrates the effective permeability of Ni-Fe magnetic composites, it describes that Iron and Metglas particles are the best inclusions for enhancing the effective permeability of magnetic composite, then; Silicon steels particles have the second order for enhancing the effective permeability of magnetic composite industrial materials. However, Co-Fe Alloys particles aid to decrease the effective permeability of magnetic composite industrial materials. Studying effects of Ferrite particles came based on Ferrites compositions that are chemical compounds consisting of ceramic materials with iron oxide as their principal component. Many of Ferrite particles are magnetic materials and they are used to make permanent magnets, ferrite cores for transformers, and in various other applications. Figure 3b shows the effective permeability of Ni-Femagnetic composites, noting that the effective permeability of NiZnFerrite/Ni-Fe Alloysmagnetic composite is higher than the effective permeability of MgZnFerrite/ Ni-Fe Alloysmagnetic composite. Figure 4a shows the effective permeability of Co-Fe magnetic composites, it has been noticed that Iron and Metglas particles record the best inclusions for enhancing the effective permeability of magnetic composite, whatever; Silicon steels and Ni-Fe Alloys particles aid to decrease the effective permeability of magnetic composite industrial materials. Figure 4b shows the effective permeability of NiZnFerrite/Co-Fe Alloysmagnetic composite is higher than the effective permeability of MgZnFerrite/Co-Fe Alloysmagnetic composite. Figure 5a shows the effective permeability of Metglas magnetic composites, it has been illustrated that increasing percentage of iron or Co-Fe Alloys particles enhances the effective permeability of magnetic composite, whatever; Silicon steels and Ni-Fe Alloys particles decrease the effective permeability of magnetic composite industrial materials. Figure 5b shows increasing magnetic particles of NiZn Ferrite or MgZn Ferrite toMetglas decreases the effective permeability of the magnetic composite and the effect of these particles is the same. Figure 6a shows the effective permeability of Iron magnetic composites, it has been depicted that Metglas and Co-Fe Alloys particles record the best inclusions for enhancing the effective permeability of magnetic composite with increasing their percentages. Figure 6 . Effective permeability of Iron composites with various volume fractions of magnetic particles Whatever; Silicon steels and Ni-Fe Alloys particles aid to decrease the effective permeability of magnetic composite industrial materials. Figure 6b shows the effective permeability of NiZn Ferrite/Fe and MgZn Ferrite/ Fe magnetic composites, it has been the same performance for the effective permeability of magnetic composite.
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Conclusions
Iron, Metglas, and Co-Fe Alloys particles aid for enhancing the effective permeability of Silicon steels magnetic composites. On the otherwise, Alloys particles have the second order for enhancing the effective permeability of Silicon steels magnetic composite materials. But, Ferrite particles and Silicon steels particles have the property for reduction the effective permeability of magnetic composite industrial materials.
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